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SODIUM A N D CHLORIDE NEEDS
reported requirements, a study was conducted to evaluate the requirements of Na and CI in diets for broilers from 0 to 21 days.
MATERIALSAND METHODS
FORMULATION AND DIET PREPARA- TION Four b a d diets were formulated using nutrient composition values suggested by NRC [4]. The amount of corn, soybean meal, poultry oil, methionine, and vitamin and trace mineral premixes was identical among diets (Table 1) . Variable amounts of limestone, mono-&calcium phosphate, monobasic sodium phosphate, sodium bicarbonate, calcium chloride, and washed builders sand were utilized to maintain constant calcium and nonphytate phosphorus levels from highly available sources while providing a range of 
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Na and C1 levels. These diets represented extremes in levels of Na and C1, providing 1) low Na-low Cl, 2) low Na-high Cl, 3) Feed consumption (Table 5 ) was si&-cantly influenced by levels of dietary C1 but not by levels of Na. Feed consumption reached a maximum at a C1 level of 0.20%. There was no interaction of Na and C1 on feed intake. Feed conversion (g feed/g gain) was influenced by both Na (P = .lo) and Cl (P = .%). Feed conversion tended to improve as both Na and Cl levels increased, but there did not appear to be a clear breakpoint in response (Table 6 ). There was no interaction of Na and C1 on feed conversion.
Tibia ash content (Table 7) was si&-cantly influenced by both Na and C1. Increasing C1 levels up to 0.20% improved tibia ash content; buds fed diets with 0.20% C1 and bigher appeared to plateau in ash content. Conversely, increasing Na levels resulted in a significant decline in tibia ash in diets with greater than 0.25% Na. There was no interaction of Na and C1 on tibia ash content.
A wide range of requirements for Na and Cl for the young broiler chick have been reported. In many of these studies, such wide increments were used between levels of the test mineral that a precise estimate of a requirement is difficult. Few studies have com-I w e a n s in row or column with different superscripts indicate significant differences (PS.05 found the Na requirement for maximum growth of broiler chicks to 4 wk of age was between 0.11 and 0.13% in a corn-soybean diet; there was no effect on feed utilization at levels between 0.13 and 0.40%. Workers at Borden Chemical Co.
[12] suggested that the Na requirement of broilers to 4 wk was 0.14% with C1 levels of 0.11% (females) and 0.12% (males). Dilworth et al. [13] suggested that the Na requirement of the chick was 0.084 to 0.104%, depending upon particle size of the salt supplement. Hurwitz et al. [14] observed an interdepend- More recent work would suggest considerably higher requirements for both Na and CI. Edwards [19] reported that the Na requirement for maximum growth rate at 1,2, and 3 wk of age was 0.41, 0.33, and 0.30%, respectively. C1 requirements for the same ages were 0.53, 0.37, and 0.36% of the diet. This study was characterized by relatively close increments of Na and C1 in the experimental design. Britton [20] concluded that the Na and C1 requirements for maximum growth are both at least 0.45% of the diet. This requirement is based primarily upon one study in which rather wide increments of both minerals were used. [14] reported that optimal growth of chicks was obtained with a Na:C1 ratio of unity. Few studies in the literature evaluate bothnutrients together at incremental levels sufficient to test this hypothesis. While the overall results of the present study in terms of Na and CI requirements agree with this suggested ratio, the lack of Na:Cl interactions throughout the study questions the strength of this relationship and the need to implement such a ratio in practical diet formulation.
While levels of Na and C1 higher than those required for optimum growth did not appear to impair growth rate and feed conversion, concerns regarding excessive levels must be taken into consideration. Although no attempts were made in the present study to dence of testicular cysts. The mechanism of cyst formation is not completely understood and does not apparently interfere with normal growth of the bird; however, appearance of testicular cysts might lead to an increase in condemnation rates. Therefore, limitations of excess levels of sodium are suggested.
